To determine the prevalence of obesity amongst pregnant women in Qatar and to compare pregnancy complications and perinatal outcome among obese and non-obese women, a retrospective controlled study was conducted at the Women's Hospital, Doha, during the period from 1st January to the end of June 2001. We compared 75 obese and 75 non-obese women matched for age and parity.
natal outcomes. Although obstetricians generally have regarded obesity as a high-risk factor in pregnancy, conflicting conclusions emerged from a review of both maternal and perinatal complication and outcome (1) .
The prevalence of obesity is currently increasing in the Arabian Gulf due to drastic changes in socio-economic conditions and food habits, making pre-gravid overweight one of the most common high-risk obstetric situations. The 1992 UAE National Nutrition Survey based on body mass index (BMI), revealed that 33% of married women were overweight and 38% were obese (2) . We believed that obesity was also a problem in Qatar.
Although we had little data, we felt that it was necessary to draw attention to the extent of the problem, its causes and the appropriate measures to prevent its complications by determining the incidence and comparing pregnancy complications and perinatal outcomes amongst obese and non-obese women.
Material and methods:
During the six months from 1st January to the end of June 2001, a retrospective controlled study was conducted on a randomly selected sample of 276 postnatal women at the Women's Hospital, Doha, Qatar, a large teaching hospital with an average of 10,500 deliveries per year. Multiple pregnancies were not included.
For the purpose of the study Garrow's grading of obesity was used, based on the Body Mass Index (BMI) derived from the body weight in kilograms divided by the height in meters squared (3) . (Table 1) The necessary information was obtained mostly from antenatal and delivery sheets. Maternal demographic variables included maternal age, parity, race and BMI. Antepartum variables included gestational diabetes (GD), pregnancy-induced hypertension (PIH), abruptio placentae and intrauterine growth restriction (IUGR). Intrapartum variables were preterm labor, mode of delivery and meconium in labor. Neonatal variables included low birth weight (birth weight <2500 gm), macrosomia (birth weight >4000 gm), low Apgar score (<7 at 5 minutes), stillbirth and admission to the Neonatal Intensive Care Unit (NICU). 
NS = Not significant
Patients who had normal weight or were mildly overweight (BMI = 20-28 kg/m 2 ) constituted the control group (n = 75) ( Table 1) . Women with a BMI > 30 constituted the obesity group (n = 137). In order to make the two groups comparable, the 75 patients in the control group were matched according to age and parity with another 75 patients in the obesity group. 
Results:
The overall prevalence of obesity amongst the samples was 39.6% while 35.5% of the women were overweight (Table I) .
Obesity was higher among white and black women compared to South Asian races (51.8%, 52.2% and 34.3% respectively, p=0.
08). (Graph 1)
The distribution of all women among different weight groups is shown in Table 1 . Demographic data of obese and non-obese women are shown in Table 2 . The outcome variables among the two groups are presented in Tables 3-5 .
Gestational diabetes occurred significantly higher in the obese group (34.7% vs. 12%, PcO.OOl) ( Table 3) . PIH also occurred more in the obese group (16% vs. 12%) but the difference was not statistically significant (P =0.638).
Significantly, more patients in the non-obese group went into spontaneous labor as compared to the obese group (78.7% vs 58.7%, P <0.05). More obese women needed induction of labor (21.3% vs 9.3%, P = 0.07). Preterm labor occurred at almost equal rates in both groups ( Table 4 ). The cesarean section rate was significantly higher in the obese group (29.3% vs 13.3%, P <0.05). On the other hand, the elective cesarean section rate was also significantly higher in the obese group (Fetal distress was the indication for cesarean section in one case in each group). Eight percent of the non-obese group had meconium-stained amniotic fluid in labor compared to 5.3% in the obese group (Table 4) .
The two groups were comparable in respect of the mean gestational age at delivery (38.4 ± 1.9 vs. 38.4 ± 2.3 weeks). The mean fetal weight at birth was about 200 gm greater in the obese group but the difference was not statistically significant (3055 ± 570 vs. 3212 ± 629, P = 0.111). The incidence of "large for gestational age " newborns was significantly higher in the obese group (21.3% vs. 6.7%, P = 0.019), while a higher frequency of "small for gestational age" newborns was found in the non-obese group (13.3% vs. 6.7%, P = 0.282).
The mean Apgar score was comparable in both groups (9.9±0.4 vs 9.8±0.6). There was one stillbirth in the obese group and one newborn in both groups had a low Apgar score (less than 7 at 5 minutes). The need for admission to NICU was double in the obese group (10.7%? vs. 5.3%, P=0.359).
Discussion:
Obesity has a multifactorial etiology and is not easy to define. One acceptable method for ascertaining the definition of obesity is by using the BMI (4) .
During the past 30 years, Qatar, like other Arabian Gulf states, has experienced drastic changes in socio-economic conditions and food habits, which have a great influence on the lifestyles and disease patterns in the region. Obesity as a noncommunicable disease has assumed an epidemic proportion. The 1992 UAE National Nutrition Survey revealed that 33% of married women were overweight and 38% were obese (2) . These results are comparable to ours (35.5% and 39.6% respectively).
Since age and parity predispose to obesity, it is no surprise that the age-adjusted obesity rate in females exceeds that in males. This trend is particularly prevalent in the Arabian Gulf states where a prolonged reproductive life span starting in early teens and extending into late forties leads to high parity. All these factors have led to a large number of grossly obese women requiring obstetric services. Due to the known effects of age and parity on the perinatal outcome we opted to consider these two factors for matching the obese and non-obese groups in our study.
Several publications have suggested that obesity has adverse effects on perinatal outcome. The literature has reported an increased incidence of gestational diabetes, PIH, macrosomia, IUGR, operative deliveries and perinatal mortality (5 ' 10,11) . The complications of anesthesia and surgery in obese individuals are well known and include difficulties in intubation and ventilation, prolonged operative time, increased blood loss, postoperative infection and deep venous thrombosis. However, other studies have concluded that obesity itself is not an independent risk factor for adverse perinatal outcome (6) . This controversy is related to the variance in the definition of obesity, varied population sample size and inadequate control of confounding factors.
This study reports the incidence of obese pregnant women in Qatar and compares pregnancy complications and perinatal outcome amongst obese and non-obese women in Qatar. Previous reports used many definitions of obesity including body weight greater than 80-135 kg, a weight 50-300% more than ideal pre-pregnancy weight and a BMI of 30 and above. These varying definitions amongst different populations make the comparison of results difficult. However, most recent reports have used the definition of obesity depending on the BMI, which is a more valid indicator (1 ' 5 ' 7) .
We calculated BMI from the weight taken during the first antenatal visit before 12 weeks of pregnancy. This BMI reflects pre-pregnancy BMI since the majority of women during the first trimester lose rather than gain weight.
There was a significantly higher frequency of gestational diabetes amongst obese pregnant women compared to those with normal weight (34.7% vs. 12%, P = 0.001). This rate is higher than that reported by others (6,8 ' 10) which could be due to the higher prevalence of diabetes mellitus in the Gulf countries. The incidence of gestational diabetes in Qatar in 1993 was reported to be 9.23% (9) . The rate of PIH in the obese group was 16%, which is within the range reported in the literature from 7%-28.7% (5 ' iail) . Despite the higher rate of gestational diabetes in obese women, the rate of preterm labor was lower in obese pregnant women compared to women of normal weight (10% vs. 13.3%, P = 0.707). These results are comparable to those re-ported in other studies (from 10-11%) (12, 13) . We noticed that obesity significantly increased the risk of cesarean section from 13.3% in the non-obese group to 29.3% in the obese group (P = 0.028). This result is comparable to other studies (6 ' 10) .
The rate of "small for gestational age" (SGA) infants was less in the obese group than in non-obese group (6.7% vs. 13.3%, P = 0.282), although this difference was not statistically significant. This is consistent with many previous studies (13, 15, 16) and probably suggests the protective role of maternal obesity against birth of SGA infants. The higher incidence of SGA noted in one study (6) could be related to chronic hypertension and diabetes vasculopathy complicating pregnancies.
The low stillbirth rate in both groups (only one stillbirth in the obese group) may be related to the improved antepartum and intrapartum fetal surveillance in our department and to the earlier intervention when abnormalities are detected. The mean birth weight of the newborn infants in our data was higher among obese women. This has been reported also by others (5 ' 1(ul) .
Our observation that neonates of the obese group were more frequently admitted to the NICU compared to those of the nonobese group (17.3% vs.5.3%, P = 0.039) is related mainly to respiratory distress syndrome and macrosomia.
From the epidemiological point of view, obesity in pregnancy may be regarded as identifying women who are at increased risk of pregnancy complications and poor reproductive outcome. In fact, obese pregnant women are a gross reflection of nutritional status, which is largely determined by maternal genotype and environmental factors including a woman's lifelong health status. From the above results it appears that obesity is an independent risk factor for adverse perinatal outcomes. Maternal obesity may be one of the most important preventable risk factors for perinatal morbidity and mortality.
Prenatal counseling of obese women regarding weight reduction and healthy food habits seems vital. The excessive weight gain during pregnancy and the high parity contributes to progressive obesity and its consequent risk. Every effort should be made to prevent increasing body weight and to encourage women to return to pre-pregnancy weight and reach a normal body mass index before the next pregnancy. We suggest that for obese pregnant women the focus of attention should be on individualized assessment of fetal growth, dietary and exercise patterns to assure nutritional adequacy rather than on weight gain alone. This approach holds the potential for ensuring a healthy pregnancy outcome without increasing maternal obesity.
